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miR-466a-3p 以及一大组它们的近亲 miRNAs 来源于小鼠第二号染色体、
Sfmbt2 基因第十内含子所携带的 miRNA 基因簇（又被称为 2 号染色体 miRNA
基因簇，即 C2MC)，对渗透胁迫非常敏感。C2MC miRNAs 序列具有高度保守性，
许多-3p miRNAs 的序列几乎完全一样。生物信息学分析和我们的前期研究显
示，C2MC miRNAs 可能在肾细胞中参与渗透应激调控转录因子 OREBP/Nfat5
的转录后调控。因而本研究对 miR-466a-3p 以及其近亲 miRNAs 在 OREBP/Nfat5
表达和小鼠肾细胞和组织高渗应激调控，尿液浓缩机制的影响进行了探究。 
通过对mIMCD3 细胞AVP 暴露处理和对雄性 8-10 周龄 FVB野生型(WT)
小鼠禁水处理，分析细胞中或是肾内髓质中 miR-466(a/b/c/e/p)-3p 和 miR-200b
的表达。在小鼠 mIMCD3 细胞中过表达或抑制 miR-466a-3p,分析 OREBP/Nfat5
表达变化和 miR-466a-3p 对靶基因的调控作用。通过 real-time RT-PCR 检测
miR-466a, OREBP/ Nfat5,AQP1-3,UtA2 等渗透调节相关基因在 miR-466a 转基因
小鼠肾脏中表达情况。收集雄性 8-10 周龄 WT 与两个品系的 miR-466a 转基因小
鼠 24 小时期间的水摄入量和尿液排出量数据，收集尿液，分析尿液渗透压。通
过 HE 染色观察肾脏组织形态的变化。 
结果显示，在 mIMCD3 细胞 AVP 暴露处理后 miR-466(a/b/c/e/p)-3p 和 
miR-200b 的表达量均下降；小鼠禁水 8h-16h 间，miR-466(a/b/c/e/p)-3p 和 
miR-200b 的表达量持续下降，而禁水 24h 后均恢复至正常水平，在 mIMCD3 细
胞中过表达 miR-466-3p 显著抑制 OREBP/ Nfat5 的表达，抑制 miR-466-3p 则会
显著上调 OREBP/ Nfat5 的表达。荧光素酶报告基因系统分析表明，miR-466a-3p
对 OREBP/ Nfat5 的抑制是通过与 mRNA  3’端非编码区的相互作用而实现
的。在两个品系的 miR-466a 转基因小鼠中，OREBP/ Nfat5,AQP1-3,UtA2 等渗透
调节相关基因均出现显著下调，小鼠也出现了多饮水和多尿的表现型。HE 染色
结果显示，与 WT 小鼠相比，两个品系的 miR-466a 转基因小鼠髓质均出现了异
常的组织形态。 




















































miR-466a-3p and many of its close relatives are miRNAs derived from a single 
miRNA cluster hosted by the 10th intron of the Polycomb group gene Sex combs on 
the midleg with four MBT domains-2 (Sfmbt2) on mouse chromosome 2(hence also 
called Chromosome 2 miRNA cluster, C2MC). C2MC miRNAs share a high degree  
of sequence similarity, especially among the -3p sequences. Bioinformatic analyses 
and our previous studies indicate that C2MC miRNAs were highly hypertonic stress  
responsive and might participate in the post-transcriptional regulation of 
osmoregulatory transcription factor OREBP/ Nfat5 in the kidney. In current study, we 
investigated the roles of miR-466a-3p and its close relatives in the posttranscriptional 
regulation of Nfat5, urine concentration, renal osmoregulation and osmoadaptation. 
Through AVP exposure in mIMCD3 and water deprivation in WT FVB mice, we 
examined the time course expression of miR-466(a/b/c/e/p)-3p and miR-200b-3p 
Through overexpression or inhibition of miR-466a-3p in mIMCD3 cells, we 
examined how miR-466a-3p affected the expression of OREBP/ Nfat5. The renal 
cortical and medullary expression of miR-466a-5p/3p, OREBP/ Nfat5 and a few of the 
transcriptional target genes of OREBP/ Nfat5 in transgenic mice overexpressing 
miR-466a-3p were analyzed by real-time RT-PCR. After that, water intake, urine 
excretion, urine osmolality of the WT, transgenic 8-10 weeks male mice were 
analyzed. The morphology of renal tissues for 8–10 weeks old male WT and 
transgenic mice as determined by hematoxylin and eosin staining. 
In the renal medulla of FVB mice that were water deprived, significant 
down-regulations in medullary miR-466(a/b/c/e/p)-3p were observed at 8-h, which 
sustained at least to 16-h and returned to the normal levels by 24-h. On the other hand 
exposure of mIMCD3 cells to ddAVP time dependently down-regulated the 
expression of miR-200b-3p and miR-466(a/b/c/e/p)-3p. In cultured mIMCD3 cells, 















post-transcriptionally,through interacting with the corresponding MREs on the 3′
UTR. We found that transgenic renal overexpression of miR-466a-3p led to a 
significant downregulation of osmoregulation-associated genes including Nfat5, 
Ar,Smit, Aqp2, UtA1, UtA2, UtA3 and Sgk1. miR-466a-3p-overexpressing transgenic 
mice developed modest polydipsia, and polyuria. Menawhile Hemotoxylin and eosin 
staining showed disturbed morphology of the renal medulla of in transgenic mice as 
compared with that of the WT mice. 
We concluded that miR-466a-3p and its close relatives were the important 
regulators of Nfat5, urine concentration, renal osmoregulation and osmoadaptation. 
Key words: miR-466a-3p, OREBP/TonEBP/ Nfat5, Osmoregulation, 




























缩略语 英文 中文 
WT Wild type 野生型 
Tg Transgenic 转基因的 
UTA、UTB urea transporter 尿素转运蛋白 
AQP aquaporin 水通道蛋白 
miRNA MicroRNA 微小 RNA 













PBS Phosphate buffered saline 磷酸盐缓冲液 
Tris trimethylsilyl 三(羟甲基)氨基甲烷 
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